Retinal diseases are often accompanied by changes in the structure of the multilayered extracellular matrix underlying the retina, Bruch's membrane (BrM). These structural revisions potentially lead to alterations in retinal pigment epithelium (RPE) adhesion, likely via modification of interactions with extracellular matrix (ECM) proteins including laminins in BrM. The purpose of this study was to identify specific laminins in BrM and their receptors in RPE cells. METHODS. The laminin composition of BrM was determined using biochemical, molecular biological, and immunohistochemical techniques of rat, bovine, and human tissue and cell lines. An adhesion assay was used to test RPE attachment to laminins and the receptors used for this attachment. RESULTS. BrM contained laminin chains that could form laminin heterotrimers including laminins 1, 5, 10, and 11. RPE cells synthesized these laminin chains in vitro. Therefore, RPE cells may synthesize BrM laminins. The RPE cells preferentially adhered to potential BrM laminins. Although the cells adhered to the BrM component collagen IV, these cells preferentially adhered to laminins. Of the laminins tested, the RPE cells adhered preferentially to laminin 5. The cells interacted with these laminins via specific integrins and attained a different morphology on each laminin. In particular, the RPE cells rapidly attached and flattened on laminin 5. T he interface between the neural retina and retinal pigment epithelium (RPE) is formed during the unusual juxtaposition of two epithelial apical surfaces as the optic cup folds in from the neural tube. The inner limit of the retina is formed by the epithelial basal surface of the neural retina, the structured basement membrane known as the inner limiting membrane. Because the apical surface of the neural retina is juxtaposed to the apical surface of the RPE, the outer limit of the retina is also formed by an epithelial basal surface: that of the RPE, Bruch's membrane (BrM). BrM serves functions analogous to basement membranes in other tissues, including anchoring subjacent cells, acting as a barrier and a filter, and stabilizing the structure of the tissue. Epithelial basement membranes are minimally composed of a structural framework built from a combination of members of several families of glycoproteins.
T he interface between the neural retina and retinal pigment epithelium (RPE) is formed during the unusual juxtaposition of two epithelial apical surfaces as the optic cup folds in from the neural tube. The inner limit of the retina is formed by the epithelial basal surface of the neural retina, the structured basement membrane known as the inner limiting membrane. Because the apical surface of the neural retina is juxtaposed to the apical surface of the RPE, the outer limit of the retina is also formed by an epithelial basal surface: that of the RPE, Bruch's membrane (BrM). BrM serves functions analogous to basement membranes in other tissues, including anchoring subjacent cells, acting as a barrier and a filter, and stabilizing the structure of the tissue. 1 Epithelial basement membranes are minimally composed of a structural framework built from a combination of members of several families of glycoproteins. 2, 3 These families include fibronectins, the polymer-forming collagens (collagens type IV), and the laminins. Together, this complex forms the electrondense structure visible in electron micrographs apposed to the basal surface of epithelial cells.
BrM is a five-layered structure that consists of two basement membranes bordering an inner core of two collagenous layers (composed largely of collagen type I) and an elastic layer (composed largely of elastin). The choroidal border of BrM is formed by the basement membrane of the choriocapillaris. Subjacent to the RPE itself is another classic basement membrane, the RPE basement membrane, which, like other basement membranes, contains fibronectin, collagen type IV, and laminins. 4 -6 One of the many changes associated with the RPE basement membrane during disease is potentially critical: a splitting of Bruch's membrane between the basement membrane of RPE cells and the inner collagenous layer of BrM. This splitting occurs in retinas of patients with protein and lipid deposits known as drusen, during the development of choroidal neovascularization and, most obviously, in pigment epithelium detachment (either serous or fibrovascular). Changes in the composition and distribution of BrM extracellular matrix (ECM) components, including proteins promoting adhesion such as collagen IV, fibronectin, and laminins, can promote this splitting of BrM. Changes in these BrM ECM components also lead to changes in BrM hydroconductivity, thereby promoting pigment epithelium detachment. 7, 8 However, it is not known which of these ECM components-in particular, which laminins-are present and functional in the RPE basement membrane.
Laminins are large heterotrimeric glycoproteins consisting of an ␣, a ␤, and a ␥ chain. 2, 9 Vertebrates produce five ␣ chains, three ␤ chains, and three ␥ chains; these chains combine to form at least 15 different laminins. 10, 11 The distinct biological activity of each of these laminins is the result of combined properties of the individual chains. Of the 15 reported laminins, several have quite restricted tissue distribution and elicit distinct biological responses in cells with which they interact. One of the most distinctive is laminin 5, a critical component of skin stability. 12 Although it is possible to purify heterotrimeric laminins from some tissues, the presence of a given laminin heterotrimer is usually inferred by the presence of its component chains. Most chains are components of several heterotrimers; however, the notable exceptions are the ␤3 and ␥2 chains, which are thought only to exist as components of laminin 5. Thus, the presence of the ␤3 or ␥2 chains infers the presence of the laminin 5 heterotrimer.
Epithelial cells adhere to their basement membranes via myriad membrane-associated receptors including dystroglycan 13 and, critically for many laminins, a large family of transmembrane receptors, the integrins. Individual integrin heterodimers show some ligand specificity but also can be somewhat promiscuous in their binding. 14 Integrins are composed of one each of the 18 ␣ and 8 ␤ subunits.
14 Integrin subunits that are present on the basal side of the RPE include ␣3, ␣5, ␣6, and ␤1. [15] [16] [17] Of these, potential heterodimeric laminin receptors are ␣3␤1 and ␣6␤1. Antibodies against the ␤1 subunit block attachment of RPE cells on isolated BrM 18 and inhibit migration of RPE cells on isolated BrM, 19 suggesting that ␤1-containing integrins can function in RPE interactions with laminins of Bruch's membrane.
Genetic disruptions demonstrate that interactions between integrins on epithelial cells and laminins in their subjacent basement membranes are critical for tissue function (see the references in the Discussion section). We propose that similar interactions between integrins in RPE and specific laminins in the RPE-basement membrane are vital for RPE stability and RPE-BrM interface integrity.
METHODS

Animals and Tissue Preparation
All procedures involving animals were approved by the Tufts University animal care committee and were in accordance with the National Institutes of Health Guide for the Care and Use of Animals and the ARVO Statement for the Use of Animals in Ophthalmic and Vision Research. Rats and mice were killed by exposure to CO 2 . Bovine eyes were obtained from a local abattoir. Human retinal sections, unfixed and fixed, were provided by Ann Milam (Scheie Eye Institute, University of Pennsylvania, Philadelphia, PA) and from tissue sharing at Tufts-NEMC. All human tissue was obtained in accordance with the Declaration of Helsinki.
Immunohistochemistry
Immunohistochemistry was performed as previously described, 20, 21 with the exception that autofluorescence of human sections was reduced with a proprietary commercial autofluorescence reduction reagent (Autofluorescence Eliminator Reagent, catalog no. 2160; Chemicon, Temecula, CA), according to the manufacturer's instructions. Adult rat or bovine eye cups were embedded in optimal cutting temperature (OCT) compound (Miles, Elkhart, IN) and frozen by immersion in liquid nitrogen-cooled isopentane. Transverse, 10-m-thick sections were cut with a cryostat (Leica, Bannockburn, IL) and placed on slides (Superfrost Plus; Fisher Scientific, Pittsburgh, PA). Slides were stored at Ϫ20°C (or, for long-term storage, at Ϫ80°C) until use. For use, slides were returned to room temperature, immersed briefly in acetone (or, interchangeably, for all but the ␣5, ␤3, and ␥2 chains, MeOH) at Ϫ20°C, washed in phosphatebuffered saline (PBS; 137 mM NaCl, 2.68 mM KCl, 10 mM Na 2 HPO 4 , and 1.76 mM KH 2 PO 4 , pH 7.4), and then incubated in primary antibodies for 2 hours at room temperature or overnight at 4°C. Primary antibodies (Table 1) were diluted in PBS containing 2% goat serum, 2% bovine serum albumin, or both. Sections were washed in PBS and incubated in speciesappropriate, affinity-purified, fluorescently labeled secondary antibodies diluted in 2% goat serum in PBS for 1 hour at room temperature. Some sections were counterstained with 1 g/mL 4Ј,6-diamidino-2-phenylindole (DAPI). After washes in PBS, slides were mounted in 90% glycerol and 10% water, containing para-phenylenediamine (1 mg/mL; Sigma-Aldrich, St. Louis, MO), to reduce photobleaching, or in an antifade reagent (Prolong; Invitrogen-Molecular Probes, Eugene, OR). Sections were examined with epifluorescence on an upright microscope (Carl Zeiss Meditec, Inc. Oberkochen, Germany) and photographed with a cooled charge-coupled device (CCD) camera (Apogee Instruments, Auburn, CA) driven by microscopy imaging and processing software (MicroCCD; Diffraction Limited, Ottowa, ON, Canada), or with a scanning confocal system on an upright microscope (TCS SP2 AOBS; Leica) driven by the manufacturer's software. Images were adjusted for contrast and cropped (Photoshop; Adobe Systems, San Jose, CA).
Cell Culture
Two widely used and extensively described RPE cell lines, rat RPE-J 30 and human ARPE-19, 31 and the rat Müller cell line RMC, 32 were grown as described in the original publications. Cells were split every week or, for adhesion assays, the day before the assay. 
Reverse Transcription-Polymerase Chain Reaction
RNA was isolated from mouse retina and skin and from the rat RPE-J and human ARPE-19 RPE cell lines (Trizol; Invitrogen, Carlsbad, CA), according to the manufacturer's procedures. RNA was reverse-transcribed (Superscript II; Invitrogen) with the reverse transcriptase primed with random hexamer or oligonucleotide primers. The resultant cDNAs were amplified in reactions with PCR master mix (High Fidelity; Roche, Indianapolis, IN) and the use of primers chosen in the laboratory for sequences of high similarity among species for each laminin chain. These sequences were designed by identifying regions of amino acid identity, comparing sequences manually and sequentially among the species for which sequences have been reported, and choosing regions of the highest sequence identity. Degenerate primers were used when necessary (see Table 2 ). The reaction product was analyzed on a 1% agarose gel, stained with ethidium bromide, and photographed.
Protein-Transfer (Western) Blot Analysis
Protein-transfer blot analyses were performed as previously described. 20, 21 Briefly, RPE was extracted from rat or bovine eyes or RPE cells were scraped from dishes. Extracts of ECM protein were made in 25 mM Tris-HCl (pH 7.4) containing 0.2 mg/mL ␣2-macroglobulin and 1% phenylmethylsulfonyl fluoride. Proteins were analyzed by proteintransfer (Western) blot with anti-laminin antibodies (Table 1) .
Adhesion Assays
Four spots of substrates (2 L each) were allowed to adhere to 12-well or 24-well tissue culture plates for 60 minutes at ambient temperature. The wells were blocked with 10 mg/mL bovine serum albumin (BSA; Sigma-Aldrich) in PBS for 30 minutes and washed twice with PBS. ARPE-19 cells were dissociated from monolayer cultures using an enzyme-free dissociation solution (Specialty Media, Phillipsburg, NJ) to preserve cell surface receptors and resuspended in Hanks' balanced salt solution (Cambrex, East Rutherford, NJ). The cells (10 5 , 12-well; and 5 ϫ 10 4 , 24-well in DMEM/F12; Cambrex) were added to each well and were allowed to adhere for 60 to 90 minutes. Wells were washed with PBS and adherent cells were fixed with 2% paraformaldehyde (Electron Microscopy Sciences, Hatfield, PA) in PBS. Cells were stained with 10 g/mL acridine orange in PBS, washed in PBS, photographed and counted (ImageJ software; available by ftp at zippy.nimh.nih.gov/ or at http://rsb.info.nih.gov/ij; developed by Wayne Rasband, National Institutes of Health, Bethesda, MD). Nonspecific binding (to the BSA surrounding the adhesive substrate) was zero (e.g., Fig. 7 ). For assessment of the blocking of adhesion with anti-integrin antibodies, cells were preincubated with antibody for 20 minutes before addition to wells, and adhesion was continued in the presence of antibody for 60 minutes at ambient temperature. Laminin 1 from mouse EHS tumor was obtained from Invitrogen. Laminin 5 was a generous gift of Manuel Koch (University of Cologne, Germany); laminin 10/11 from human placenta was from Chemicon. Adhesion assays were performed in at least two independent experiments, each of which contained eight independent cell counts per assay condition.
Antibodies
Anti-laminin antibodies used are listed in Table 1 . Rabbit anti-nidogen-1 was a gift of Rupert Timpl (Max-Planck-Institut für Biochemie, Martinsried, Germany). Function-blocking anti-integrin antibodies were obtained from Chemicon.
RESULTS
To detect the presence of particular laminins in BrM, we analyzed the presence of heterotrimeric laminins and their component chains, using several antibodies (Table 1) on cryostat sections of human, rat, and bovine retinas. Laminin immunoreactivity nearly always does not survive aldehyde fixation; therefore, these immunohistochemical studies were performed on fresh-frozen cryostat sections.
Several examples of laminin immunoreactivity in bovine BrM are shown in Figure 1 . Laminin immunoreactivity present at the basal surface included the previously demonstrated laminin 1 (␣1␤1␥1) as well as the individual chains of laminin 1: ␣1, ␤1, and ␥1 (Fig. 1) . The additional component chains (␣5, ␤2) of laminin 10 (␣5␤1␥1) and 11 (␣5␤21) were also expressed in BrM (Fig. 1) . Laminin chains including laminin ␤2 colocalized with the basement membrane component nidogen-1, demonstrating the presence of laminins in basement membranes (Fig.  1) . Additional laminins are potentially present in BrM: laminin 5 and its component chains, including ␣3, and laminins, including laminins 13 (␣3␤2␥3) and 15 (␣5␤2␥3), that contain the laminin ␥3 chain (Fig. 1) . Similar results were obtained in human and rat BrM (not shown).
To probe biochemically the presence of laminin chains in BrM, we performed protein transfer blots of ECM extracts from purified RPE/BrM. BrM was stripped from bovine neural retina, matrix fractions were isolated, run on denaturing gels, and transferred to blots. Blots were then probed with laminin chain-specific antibodies.
Several laminin chains, including ␣3, ␣5, ␤2, ␤3, ␥1, ␥2, and ␥3, were present in matrix fractions of bovine RPE/BrM extracts (Fig. 2) . Similar results were obtained in rat RPE/BrM extracts (not shown). These biochemical data, together with the immunohistochemical data presented earlier, are consistent with the presence of the heterotrimeric laminins 5 (␣3␤3␥2), 11 (␣5␤2␥1), 13 (␣3␤2␥3), and 15 (␣5␤2␥3) in BrM.
Laminins present in the RPE basement membrane are probably secreted into the basement membrane from RPE cells themselves. To determine whether RPE cells produce laminins, we performed RT-PCR for laminin chains on RNA isolated from the human RPE cell line ARPE-19. 31 As positive controls for laminin chains that did not amplify from some sources, we used tissues in which we knew those chains were expressed: for the chains of laminin 5, skin, and for other chains, Müller cells. 18 As a source of purified Müller cell RNA, we used the rat Müller cell line RMC. 32 Primers used were either already in our laboratory or were designed for regions of extensive homology among mouse, human, and rat (when available) sequences for individual chains. Degenerate primers were synthesized when necessary. Positive control experiments for laminin chains for which we had no product (e.g., ␣4 in ARPE-19) were run in parallel. Products were obtained for 8 (␣1,3,5; ␤1,2,3; ␥1,2) of the 11 laminin chains in ARPE-19 cells (Table 2 ). RNAs encoding the laminin ␣2, ␣4, and ␥3 chains were not detectable in ARPE-19 cells, although they were present in the control tissues (Table  2) : muscle and skin (␣2), RMC cells (␣4), and whole retina (␥3).
These data are consistent with the synthesis of at least laminins 1 (␣1␤1␥1), 5 (␣3␤3␥2), 10 (␣5␤1␥1), and 11 (␣5␤2␥1) by RPE cells. Therefore, RPE cells are competent to synthesize specific laminins potentially present in native BrM.
To determine whether ARPE-19 cells translate laminin RNAs into laminin proteins, we performed protein transfer blots on extracts of ARPE-19 cells. Cells were grown on uncoated plastic dishes for 3 to 6 days, during which they synthesized their own matrix, and then were scraped from the dishes. Extracts were made and run on denaturing gels, and transferred to blots. Blots were then probed with laminin chain-specific antibodies. Several laminin chains were present in ARPE-19 extracts, including ␣1, ␣3, ␣5, ␤1, ␤2, ␥1, and ␥2 (Fig. 3) . ARPE-19 cells appeared to make both the ␣3A and ␣3B chains, and both chains were processed at both their N and C termini, 
The human RPE cell line ARPE-19 and several other cell types were analyzed for expression of RNA encoding all 11 laminin chains. ND, not determined.
* "Humanized" primers. at least by molecular weight (Fig. 3) . ARPE-19 cells did not produce ␣2 or ␣4 chain protein (by protein transfer blot, not shown), consistent with the lack of ␣2 and ␣4 chain RNA. These biochemical data are consistent with the synthesis of laminins 1 (␣1␤1␥1), 5 (␣3␤3␥2), 10 (␣5␤1␥1), and 11 (␣5␤2␥1) by human RPE (ARPE-19) cells.
To determine whether ARPE-19 cells assemble laminin heterotrimers and secrete them, we grew ARPE-19 cells on uncoated plastic and allowed them to synthesize their own ECM. After 3 to 6 days, cells grew to confluence and began to attain their differentiated hexagonal shape (Fig. 4) . Cells were then examined for laminin chain expression. The presence of individual chains in the ECM necessarily reflects the presence of laminin heterotrimers, as secretion requires assembly of the trimer.
Flocculent laminin immunoreactivity was present surrounding the ARPE-19 cells, consistent with secretion of laminins into ARPE-19 ECM. The laminin chains ␣3, ␣5, ␤1, ␤3, and ␥2 and heterotrimeric laminin 5 are shown in Figure 4 . We also tested the rat cell line RPE-J, and these cells also produced laminin RNAs and laminin proteins (not shown). These data (and data not shown) are consistent with the synthesis and secretion of several laminins, potentially including laminins 1 (␣1␤1␥1), 5 (␣3␤3␥2), 10 (␣5␤1␥1), and 11 (␣5␤2␥1) by RPE cells regardless of species.
Together, our immunohistochemical and biochemical data suggest that RPE cells make and secrete laminins of differing functional activities-in particular, laminins 1, 5, 10, and 11-into BrM (Figs. 1-4) . To determine whether RPE express receptors for particular laminins, we used a short-term in vitro binding assay to ascertain whether RPE cells bind to specific laminin isoforms: laminin 1 from mouse EHS tumor, affinitypurified laminin 5 from a squamous carcinoma cell line, and laminin 10/11 (contains a mixture of laminins 10 and 11 33, 34 ) from human placenta. ARPE-19 cells bound to laminins 1, 5, and 10/11 in a dose-dependent manner (Fig. 4) . Under these conditions, RPE cells bound to laminins rapidly and avidlypreferentially to laminins rather than another component of BrM, collagen type IV (not shown). In addition, a dramatically higher number of cells bound to laminin 5 than to laminin-1 or -10/11 (Fig. 5) . These data suggest that RPE cells preferentially bind to laminin 5.
Binding of cells to laminins is often mediated by integrins. For some cell types, the particular integrins used as receptors for specific laminins has been elucidated. We began to investigate the interactions of RPE cells with laminins by asking whether the binding of ARPE-19 cells to laminins could be inhibited by antibodies to integrins expressed by RPE cells. RPE cells express the integrin subunits ␣3, ␣6, and ␤1 on their basal surface, apposed to the laminin-containing RPE basement membrane. [15] [16] [17] ARPE-19 cell binding to laminin 1 was markedly inhibited by antibodies against the ␣6 and ␤1 subunits, whereas anti-␣3 did not inhibit binding (Fig. 6 ). These data demonstrate that RPE cells, like other cells, bind to laminin 1 via ␣6␤1 and not ␣3␤1.
ARPE-19 cell-binding to laminin 5 was partially inhibited by antibodies against the ␣6 subunit and markedly by anti-␤4, whereas anti-␣3 did not inhibit binding (Fig. 6 ). These data demonstrate that RPE cells, like other cells, bind to laminin 5 via the laminin 5 receptor, ␣6␤4.
Finally, ARPE-19 cell binding to laminin 10/11 was partially inhibited by antibodies against ␣3 and ␣6 subunits and markedly by anti-␤1 (Fig. 6 ). These data demonstrate that RPE cells, like other cells, bind to laminin 10/11 via ␣3␤1 and ␣6␤1.
RPE cells express other integrins in vivo: ␣5␤1 (fibronectin receptors) on the basal surface, 16, 17 and ␣v␤5 (vitronectin receptors) on the apical surface. 16 As expected, given the apical location of ␣v␤5 in vivo, where there are no basement membrane laminins, antibodies against ␣v did not inhibit binding to the basement membrane components laminins 1, 5, or 10/11 (not shown).
Epithelial cells respond to different laminins in two seemingly opposite ways: adhesion and migration. As a first step in determining the functional activity of individual laminins for RPE cells, we examined the morphology of RPE cells on different laminin isoforms. Laminins 1, 5, and 10/11-all potential components of BrM-were adhesive for ARPE-19 cells (Figs.  5,6 ). However, the morphology of the cells was remarkably different on the three substrates, even at short times of adherence (60 minutes; Fig. 7) . Laminin 5 promoted the most epithelial phenotype; that is, cells were flattest on laminin 5, whereas they were rounded and had the appearance of migrating cells on laminin 10/11 (Fig. 7) . Thus, we propose that laminin 5 preserves the stability of the mature RPE by promoting an adherent state.
DISCUSSION
The data presented herein demonstrate that, in our study, RPE cells produced specific laminins including laminins 1, 5, and 10/11. RPE cells bound to these laminins using an integrinmediated mechanism. Adhesion of RPE cells to laminins 1 and 10/11 is robust and mediated, in part, by integrin receptors for these laminins used by other epithelial cells. In addition, RPE cells synthesize and preferentially bind to laminin 5, a laminin previously thought to be largely associated with the dermis. In the skin, laminin 5 is a critical mediator of attachment. We propose that interactions between integrins in the RPE and laminins including laminin 5 in the RPE-BM are vital for RPE stability.
In other cell types, the highest affinity integrin receptor for laminin 1 is ␣6␤1, and ␣3␤1 is not a receptor for laminin 1.
35
The best-characterized receptor for laminin 5 is ␣6␤4, 36 and laminin 10/11 binds to many integrins, including ␣3␤1 and ␣6␤1. 34 Our data suggest that RPE cells use all these mechanisms as well.
Some of the retinal degenerative diseases (RDDs) are produced by mutations in proteins intrinsic to the photoreceptors and RPE cells. For example, several genetic RDDs are the result of mutations in the signal transduction, structural, or metabolic components of the photoreceptor, including those that cause autosomal dominant retinitis pigmentosa (e.g., mutations in rhodopsin 37 and in peripherin 38 ), Stargardt disease (mutations in ABCA4 39 ), and some forms of Leber congenital amaurosis (e.g., mutations in CRX 40, 41 ). Other RDDs result from mutations in genes of the RPE, including Best disease (mutations in 42 ) and some forms of Leber congenital amaurosis (e.g., mutations in RPE65 43 ). In addition, some RDDs are produced by mutations that affect the structure and function of BrM. These include Doyne's honeycomb retinal dystrophy (mutation in the ECM component, fibulin-3, also known as EFEMP1 44, 45 ) and Sorsby fundus dystrophy (mutation in the matrix metalloproteinase inhibitor, TIMP-3 46 ). Thus, disruptions in the structure and function of BrM can lead to RDD.
Other mutations correlate with predisposition for age-related macular degeneration (AMD). The most recently characterized of these are in complement factor H and point to an inflammatory component as a resolute (and perhaps necessary) feature in the multifactorial AMD. [47] [48] [49] However, mutations in several ECM components also correlate with a predisposition to AMD; these include mutations in the ECM components fibulin-5 50 and -6, also known as hemicentin. 51, 52 In addition, there are ocular defects associated with mutations in several other ECM-related components, including a gross ocular defect in Marfan syndrome (mutation in the ECM component, fibrillin-1 53 ) and muscle-eye-brain disease, in which there is defective glycosylation in the ECM receptor, ␤-dystroglycan. 54 Deficiencies in several laminin chains also lead to ocular defects, including a recently characterized mutation in the laminin ␤2 chain. 55 Together, these observations point to an intimate relationship between changes in BrM and RPE function. Diminishing of this function can lead to RDD, and changes in BrM are linked to predisposition to AMD. Alterations in the basic biological interplay between the RPE and BrM can affect the health of the retina; in humans, these changes can be particularly disturbing in the foveal and parafoveal areas because of our reliance on these regions for high-acuity vision.
Defining the function of each integrin and laminin present in RPE cells and BrM is critical in developing a model for stability of the RPE based on interactions between integrins and laminins at the RPE-BrM interface. The composition must maintain RPE quiescence, adherence, polarity, and health, yet be capable of supporting proliferation after damage and migration into a wound. Our data predict that laminins including 1, 5, and 10/11 and integrins including ␣3␤1, ␣6␤1, and ␣6␤4 are differential players in these phenomena.
